Transverse cardiac diameter and transverse thoracic diameter were measured in a longitudinal study of older men and women at the original examination and after five years. The cardiothoracic ratio overestimated 5-year changes in heart size, because ofsignificant decreases with age in transverse thoracic diameter. A regression equation to predict transverse cardiac diameter from age and weight had been previously computedfrom the data obtained at the initial examination. This was a satisfactory predictor of recorded 5-year changes except in women of 70 years and over at entry to the study in whom the predicted change was significantly larger than the recorded change. This had resulted from the death during the 5 years of women in that age group with larger transverse cardiac diameters.
Transverse cardiac diameter and transverse thoracic diameter were measured in a longitudinal study of older men and women at the original examination and after five years. The cardiothoracic ratio overestimated 5-year changes in heart size, because ofsignificant decreases with age in transverse thoracic diameter. A regression equation to predict transverse cardiac diameter from age and weight had been previously computedfrom the data obtained at the initial examination. This was a satisfactory predictor of recorded 5-year changes except in women of 70 years and over at entry to the study in whom the predicted change was significantly larger than the recorded change. This had resulted from the death during the 5 years of women in that age group with larger transverse cardiac diameters.
A previous paper described measurements of transverse cardiac diameter and transverse chest diameter in a random sample of older people (Milne and Lauder, 1974) . The conclusion drawn from analysis of these cross-sectional data was that the cardiothoracic ratio was an unsatisfactory estimate of heart size in the elderly because of decrease in the transverse chest diameter as age increased. Transverse cardiac diameter was a better estimate of heart size, and equations were derived to predict this diameter from age and weight. In both sexes, the transverse cardiac diameter increased significantly as age increased.
The present paper describes the result of remeasurement of the survivors of the original study after 5 years. A comparison has also been made of cross-sectional with longitudinal data.
Methods
The original study was made on 215 men and 272 women aged 62 to 90 years who formed a simple random sample from 27 000 older people living in a defined area of Edinburgh. The method of sampling has been fully described elsewhere (Milne, Maule, and Williamson, 1971) . The persons examined in the present study were those members of the original sample who were alive after 5 years and who were willing to attend for re-examination.
These numbered 113 men and 148 women. The follow-up of persons in the sample has been fully Received 5 April 1976. described elsewhere (Milne and Chopin, 1975) .
Posteroanterior chest x-rays were taken at both examinations, at a tube-film distance of 183 cm (6 ft) at the height of a less than maximal inspiration. The transverse cardiac diameter and the transverse chest diameter were measured to the nearest millimetre on the films, using a Harpenden anthropometer (Tanner and Whitehouse, 1957) with straight branches. This sliding caliper allowed measurement of the transverse cardiac diameter in one simple operation (Milne and Lauder, 1974) . The transverse chest diameter was measured from the internal surfaces of the ribs, superior to the costal attachment of the diaphragm, at the point where the chest width was greatest (Cowan, 1959 Reproducibility of the measurements was satisfactory. The method of testing this has been fully described elsewhere (Milne and Lauder, 1974) . In each surviving subject the measurement of transverse cardiac diameter at the original examination was subtracted from the measurement at the 5-year examination. This was done also for the transverse chest diameter and for the cardiothoracic ratio. Mean differences with standard errors of these three variables are given in Table 1 . Student's two-tail t test was used to test whether mean differences differed significantly from zero.
The tests showed that the mean differences in the cardiac diameter in 5 years were significant in men of 70 years and over (P < 0 05) and in women of 62 to 69 years (P < 0.001). The ages are those All regression coefficients were significant except that for age in women 5-year survivors at the 5-year examination.
at entry to the study. Significant differences in the mean chest diameter were found in all groups except men of 70 years and over. Differences in the mean cardiothoracic ratio occurred in both groups of men (P < 0-05) and of women (P < 0-001). When the signs of the differences are taken into account, the findings of the analysis are increases with age in mean heart size estimated by the cardiothoracic ratio in all groups, but increases in mean cardiac diameter only in older men and younger women. The difference in behaviour of these two variables is the result of the different levels of decrease in transverse chest diameter (Table 1) . The large number of missing values of transverse chest diameter is the result of failure to include the whole width of male thoraces on some of the films taken at the original exammation.
Data collected at the original examination from all persons taking part then, except those with diastolic blood pressure of 100 mmHg or more, were used to derive an equation to predict transverse cardiac diameter from age and body weight (Milne and Lauder, 1974) . The regression coefficients are shown in Table 2 , rows 1 and 5.
A similar equation was derived, for 5-year survivors, with age and body weight as the independent variables, using the data which had been collected at the original examination (Table 2 , rows 2 and 6). In men the regression coefficients were similar to those in the first equation based on the whole sample, while in women, though the coefficient of regression on body weight was similar, the coefficient of regression on age was about half the value of that in the equation based on the whole sample.
An equation was similarly derived, using data obtained at the original examination from persons who died during the 5 years of the study (Table 2 , rows 3 and 7); again regression coefficients in men resembled those in the first equation in Table 2 , but in women the coefficient of regression on age was larger than that in the first equation. These differences in the coefficients of regression on age in women, though not statistically significant, suggest larger cardiac diameters in older women who died.
Finally, the regression of transverse cardiac diameter on age and body weight was calculated in surviving men and women using data gathered at the 5-year examination (Table 2 , rows 4 and 8). Once again in men the regression coefficients were similar to those in the first equation in Table 2 but in women age ceased to make a significant contribution to the regression. This again suggested a loss from the sample of older women with larger hearts.
To test this hypothesis the regressions of transverse cardiac diameter on age and body weight based on the original data (Table 2, rows 1 and 4) were used to calculate the expected cardiac diameter in survivors examined 5 years after the original examination. The age used in the equation was age at entry plus 5 years. This predicted value was subtracted in each subject from the transverse cardiac diameter recorded at the 5-year examination (Table 3 ). This Table shows reasonable agreement between predicted and actual values except in women aged 70 years and over at original examination, in whom the mean predicted value was significantly larger than the mean recorded value.
The mean cardiac diameter was next examined using the original data, in the dead and in the survivors of men and women in both age groups on entry to the study. These survivors were not only those re-examined after 5 years but also included those who survived and after the first examination were lost to the study for reasons other than death. Table 4 gives mean values with standard errors for these groups. The mean values in the dead and the survivors did not differ significantly except in women of 70 years and over (P < 0-01, two-tail test). In this group the mean cardiac diameter of the dead women appeared to be larger than that of the survivors. This confirmed the impression, described above, gained from studying coefficients of regression of cardiac diameter on age, using the data from the original examination, in women who survived for 5 years and in those who died. Mean cardiac diameters were compared in men and in women, aged 62 to 69 and 70 years and over on entry to the study, who were recorded as dying of heart disease and of diseases other than heart disease during the subsequent 5 years (Table 5) . A significant difference (P < 0 05) in the transverse cardiac diameter was found only comparing women of 70 years and over who died of heart disease with those who died of another cause. In these women the (Milne and Lauder, 1974) , namely that the cardiothoracic ratio overestimates changes in heart size in the elderly. The data given above suggest that this is because of decrease in transverse thoracic diameter in many people as age increases. Other workers have also thought, on the basis of cross-sectional studies, that transverse thoracic diameter decreases with increasing age (Cowan, 1959; Mayer, Blazsik, and Rappaport, 1958; Edge et al., 1964) but longitudinal studies such as the present one are a more certain method of confirming the hypothesis.
The various methods of data analysis used above suggested that the greatest difference between changes in cardiac diameter predicted from age differences in a cross-sectional study of the elderly and the actual changes recorded after 5 years, was found in women 70 years and over on entry to the study. This resulted from the death of women in this age group who had larger cardiac diameters. In the same age group of women the mean cardiac diameter was larger in those whose deaths were the result of heart disease than in those whose deaths were from other causes.
The regression of transverse cardiac diameter on age and weight based on cross-sectional data from men in the present study has been a reasonable predictor of changes in cardiac diameter over 5 years. In women a similar equation predicted 5-year changes greater than those that actually occurred. The loss by death of older women with larger cardiac diameters eliminated age from the regression in the survivors. Though the present study offers no confirmatory data, one might speculate that the difference described between men and women was a reflection of different time relations in the sexes between heart disease and mortality.
The increase in transverse cardiac diameter over 5 years in women aged 62 to 69 years at entry to the study does not preclude the possibility that the relation observed in this sample between transverse cardiac diameter and mortality in women aged 70 years and over at entry to the study may be a general phenomenon in the female population. 
